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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method of manufacturing ethylene and an 
alpha olefin copolymer suitable for the use of a food-grade container, the film for food packing, a 
sheet, or a medical container with few bad smells, especially in detail about ethylene and an 
alpha olefin copolymer. 
[0002] 

[Description of the Prior Art]Since ethylene and an alpha olefin copolymer are excellent in 
heat-sealing nature, the safety to contents, health nature, etc. as wrapping of typical application, 
it is used for the innermost side of wrapping in many cases. However, to ethylene and an alpha 
olefin copolymer. The volatile constituent originating in polymerization operation of the various 
low molecular weight compounds etc. which carried out the byproduction at the time of the 
various solvents added by the unreacted monomer, the polymerization system, and the catalyst 
and a polymerization may remain, and a bad smell may remain even in the wrapping not only after 
becoming a generation cause of the emitting smoke at the time of processing, a discharge from 
the eyes, and a nasty smell but processing by it. Since the bad smell generated from ethylene 
and an alpha olefin copolymer will shift and not only the scent of foodstuffs but the taste will be 
impaired when such a material is used for a package of foodstuffs, to use it especially as 
wrapping, it is necessary to reduce a bad smell. The method of fully performing desiccation in the 
case of polymerization operation, the method of extracting with a solvent, the method of 
deaerating at the time of a granulation, the method of heating by a hot wind, etc. are known, for 
example as a reducing method of the bad smell of the ethylene and the alpha olefin copolymer 
produced by polymerizing under Ziegler type catalyst existence. However, removal of the odor 
component was difficult for the ethyfene and the alpha olefin copolymer produced by 
polymerizing under Ziegler type catalyst existence by any method of these. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention aims at offer of the manufacturing 

method of ethylene and an alpha olefin copolymer with few bad smells. 

[0004] 

[Means for Solving the Problem]This invention persons found out that ethylene and an alpha 
olefin copolymer produced by polymerizing under metallocene catalyst existence can be made 
into what has a few bad smell very easily, and that correlation was between content of a volatile 
constituent in it, and strength of a bad smell, and reached this invention. 

[0005]Resin produced by this invention carrying out copolymerization of ethylene and the alpha 
olefin of the carbon numbers 3-20 under metallocene catalyst existence Namely, per 1 kg of 
ethylene and alpha olefin copolymers, (a) With 30-1 50 ** air or inactive gas, by a flow of 0.03-3- 
mVhr with hot water of less than the melting point of 0.5 to 72~hour desiccation, and/or (b) not 
less than 30 ** ethylene and an alpha olefin copolymer. Air or inactive gas of a flow of 0.001- 
0.5-m^/hr is introduced. It is immersed for 0.5 to 30 hours, and is related with a manufacturing 
method of ethylene and an alpha olefin copolymer making or more into 200 a value (Q) after 
desiccation of a total amount (normal hexane conversion) of a with a carbon number of 1 2 or 
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less measured with headspace gas chromatography volatile constituent before desiccation. 
[0006] Hereafter, details of this invention are explained. 

[0007] Ethylene and an alpha olefin copolymer used for this invention can be manufactured by a 
method currently indicated by gazette which is illustrated below, for example. 
[0008]JP.60-35006A JP,60-35007.A. JP,60-35008A JP,61-296008A JP.63-22804,A, JP,3- 
163008 A JP,58-19309A JP,60-862A JP,63-61010A JP.63-1 52608A JP,63-264606A 
JP.63-280703A JP.64-6003A JP.1-95110.A, JP,3-62806A JP.1-259004A JP,64-45406A 
JP.60-106808A JP,60-137911 A the Patent Publication Showa No. 501369 [ 63 to ] gazette, 
JP.61-221207A JP.2-22307A JP,2-173110A JP,2-302410A JP,1-129003A JP.1-210404A 
JP.3-66710A JP,3-70710A JP,1-207248A JP.63-222177A JP,63-2221 78,A, JP,63-2221 79A 
JP,1-12407A JP,1-301704A JP,1-319489A JP.3-74412A JP,61-264010A JP.1-275609A 
JP,63-251405A JP.64-74202A JP,2-41303A JP.1-31488A JP,3-56508A JP.3-70708A 
JP,3-70709A JP,4-8704AJP,4-11604A JP,4-213305A JP.5-310829A JP,5-320242A JP,6- 
228222 A EP No, 0612769 gazette, etc. are mentioned. 

[0009]Organic transition metal (I) in which this ethylene and alpha olefin copolymer contain a 
cyclopentadienyl derivative, for example, the bottom of existence of a catalyst which consists of 
compound (II) and/or organic metallic compound (III) which react to this and form a complex of 
ionicity — ethylene — although it can manufacture by independent or carrying out 
copolymerization of ethylene and the alpha olefin of the carbon numbers 3-20, it is not limited to 
these. 

[0010] As alpha olefin of the carbon numbers 3-20, propylene, 1-butene, 4-methyl-l-pentene, a 
3-methy|-1-butene, 1-pentene, 1-hexene, 1-octene, 1-nonene, 1-decene, 1-undecene, 1- 
dodecen, 1— tridecenoic, l^etra decene, 1-pentadecene, 1-hexa decene, 1 -heptadecene, 1- 
octadecene, 1-nano decene, 1-eicosen, styrene, etc. can be mentioned, and one sort or two 
sorts or more can be used for copolymerization among these. 

[001 1]Gestalten of above-mentioned ethylene and alpha olefin copolymer may be any, such as 
powder which restriction in particular does not have and was obtained by polymerization 
operation, a pellet produced by corning it, a container produced by fabricating by various kinds of 
methods, a film, a sheet, and other mold goods. 

[0012]In the range of a grade which does not spoil an effect of this invention, if needed Other 
resin. Additive agents generally used for thermoplastics, such as an antioxidant, a spray for 
preventing static electricity, an antiblocking agent, lubricant, light stabilizer, an ultraviolet ray 
absorbent, inorganic matter and an organic bulking agent, a nucleating agent, a rarefaction agent, 
colorant, organic peroxide, a catalyst neutralize^ and a plasticizer, may be used. 
[001 3] Ethylene and an alpha olefin copolymer obtained using a metallocene catalyst, Since [ with 
little / since composition distribution is narrower than what was obtained using a Ziegler type 
catalyst / and / ullage of a low molecular weight constituent leading to a bad smell ] 
polymerization activity is high, there are few amounts of residual solvents and it is possible to 
make it easily what has a few bad smell. 

[0014]If a polymerization is performed under metallocene catalyst existence about a 
polymerization method, may use which method, for example, a polymerization in a high-pressure- 
polymerization method, In order to suppress a chain transfer reaction leading to not less than 
1 20 and a molecular weight fall in order to maintain a polymer to solution states and to 
improve polymerization activity, and not to reduce polymerization activity, it is preferred that a 

pressure more than 500 kgf/cm^G performs at temperature of 300 or less. Since a copolymer 
of a polymerization in gas phase polymerization process is powder state voice, it is required to 
be 100 ** or less undesirably [ an elevated temperature ], .and although a minimum in particular 
of polymerization temperature is not limited, in order to improve polymerization activity, not less 
than 50 ** is preferred. In order to improve polymerization activity, it is preferred to carry out 
using a catalyst component, an organoaluminium compound, and an ionized ionic compound which 
carry out precuring by an olefin beforehand. A polymerization in a solution polymerization method 
needs to be not less than 1 20 ** in consideration of polymerization temperature raising that 
copolymers are solution states and polymerization activity. Although a maximum in particular of 
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polymerization temperature is not limited, in order to suppress a chain transfer reaction leading 
to a molecular weight fall and not to reduce catalyst efficiency, 300 ** or less is preferred. 
Although not limited in particular for a pressure at the time of a polymerization, in order to raise 
polymerization activity, more than atmospheric pressure is preferred. 

[001 5]In order to obtain ethylene and an alpha olefin copolymer in which a bad smell has been 
improved, In a method of fully drying powder in a manufacturing process, a method of washing 
with a hydrocarbon solvent, and a process corned on a pellet. Form deaeration equipment in an 
extrusion machine and a method of deaerating at the time of melting and this deaeration are 
faced, A method which water is added, and there are a method of heightening the deaeration 
effect, a method of drying a pellet under a hot wind again with a hopper dryer etc. further again, 
a method of immersing a pellet in hot water, etc., and immerses a pellet especially in hot air 
drying and hot water in a hopper dryer is effective, 

[001 6]Especially in a method of drying by a hot wind, although not limited. For example, a pellet 
of ethylene and an alpha olefin copolymer is put into a hopper dryer, 0.03-3-mVhr per kg of 
ethylene and alpha olefin copolymer. Preferably a hot wind of 0.05-2-mVhr 0.5 to 72 hours. 
Although air or inactive gas is usually used as a medium which ventilates preferably for 1 to 48 
hours, should just carry out and ventilates by heating a hot wind to 30-150 ** and a desirable 
temperature lower 10 ** than softening temperature of a copolymer, it is air preferably. If low 
bromination effect in which processing time is sufficient in less than 0.5 hour is not acquired and 
72 hours is exceeded, the number of silos increases and it is not desirable on production. Since 
weld of a copolymer will be caused in a hopper dryer if effect with treatment temperature 
sufficient at less than 30 ** is not acquired but 150 ** is exceeded, it is not desirable. When 
there are few amounts of hot winds than 0.03-mVhr, since being spread of a volatile constituent 

becomes insufficient, sufficient effect is not acquired. When more than 3-mVhr, since 
productive efficiency worsens, it is not desirable. 

[001 7]Although not limited, temperature of hot water made immersed is the temperature of less 
than the melting point of not less than 30 ** ethylene and an alpha olefin copolymer, and is made 
usually preferably immersed below not less than 40 ** 100 ** not less than 30 ** 130 ** or less 
especially in a method of immersing in hot water. Although ethylene and an alpha olefin 
copolymer by which quantity of hot water made immersed is usually processed, and more than 
the capacity are used, 2 times the amount or more is used preferably. Although processing time 
in particular does not have restriction and it is adjusted timely by quantity of gas introduced into 
temperature of hot water, and hot water, it is usually 1 to 1 2 hours preferably for 0.5 to 30 
hours. Although general gases, such as air and inactive gas, are used as a gas introduced into 
hot water, a gaseous mixture of air or air, and inactive gas is used preferably — an introduction 

amount — 0.001 -0.5-m /hr per kg of ethylene and alpha olefin copolymer — it is the range of 

0.03-0.3-mVhr preferably. Since effect with the above-mentioned treatment temperature 
sufficient at less than 30 ** is not acquired but weld of a copolymer is caused above the melting 
point of ethylene and an alpha olefin copolymer, it is not desirable. When there are few amounts 
of hot water made immersed than ethylene and an alpha olefin copolymer, and the capacity, 
since a copolymer is not fully immersed with hot water, sufficient effect is not acquired. When 

there is less introductory quantity of gas than 0.001-m^/hr, since being spread of a volatile 

constituent becomes insufficient, sufficient effect is not acquired. When more than 0.5-m /hr, 

since productive efficiency worsens, it is not desirable. Since productive efficiency will worsen if 

low bromination effect in which processing time is sufficient in less than 0.5 hour is not acquired 

and 30 hours is exceeded, it is not desirable on production. 

[001 8]The two above-mentioned disposal methods may be used together. 

[001 9]It faces improving a bad smell with the above-mentioned disposal method, and a total 

amount of a volatile constituent which consists of with a carbon number of 12 or less 

hydrocarbon is made into an index, and if each processing condition is set up so that a value (Q) 

after desiccation of this total amount (normal hexane conversion) before desiccation may 

become 200 or more, sufficient bad smell improvement can be attained. 
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[0020](Measurement of a bad smell by headspace gas chromatography) Ethylene and an alpha 
olefin copolymer with few bad smells acquired by polymerizing under metallocene catalyst 
existence of this invention, Values (Q) after desiccation of a total amount (normal hexane 
conversion) of a volatile constituent which consists of with a carbon number of 12 or less 
measured with headspace gas chromatography hydrocarbon before desiccation are 200 or more 
things. If this value is 200 or more, a bad smell which shifts to contents packed with a bad smell 
generated from this copolymer or this copolymer can be made into a thing of a grade which 
cannot understand or is not worried by people's sense of smell. 
[0021] 

[Embodiment of the In vent ion] He re after, although an example explains this invention still in 
detail this invention is not limited to these examples. 

[0022]The volatile constituent which ethylene and an alpha olefin copolymer contain was 
performed, when the 60-minute heating back analyzed this copolymer in a well-closed container 
and it analyzed a gas phase portion with headspace gas chromatography at 1 50 ** under a 
nitrogen atmosphere. 

[0023]The details of headspace-gas-chromatography measurement and a bad smell evaluation 
condition are as follows. 

[0024](Headspace-gas-chromatography measurement) Measurement of ethylene and an alpha 

olefin copolymer was performed according to the conditions of following ** - 

[0025]** device headspace-gas-chromatography: — Shimazu GC9A** column-packing-material: 

— chromatography packing company ULBON-HP capillary tube: — 0.53 mm in inside diameter, 
and amount:of length 15m** test portion samplesTg (it weighs precisely under a nitrogen 
atmosphere) 

Sample bottle: Glass (capacity of 20 cc) 

** Condition insulation temperature of gas chromatography :. 150 ** incubation time :. initial 
temperature [ of a 60 minute column ]: — 45 ** column initial time: — 10-minute column 
heating-rate: — a part for 10 **/ — column terminal temperature: — 250 ** column last time: - 

- 10-minute vaporizing chamber temperature: — 150 ** syringe temperature: — 150 ** 
detector polarity: — 1 detector range: — one cycle: — it measuring on condition of ** of the 
70-minute above - **, and, The total peak area of with a carbon number of 12 or less 
hydrocarbon was made into the total amount of volatile matter content, and a fixed quantity was 
performed by normal hexane conversion. 

[0026](Bad smell evaluation of a pellet) After filling up 500-cc glass sample bottles with the 
pellet lOOg and sealing it, it allowed to stand at the room temperature for 24 hours, and stinking 
thing strength was judged by ten persons' panelist, the judging standard in a panelist — 0: — it 
does not stink at all — 1 : — 2: which stinks slightly — 3: which stinks clearly — it presupposed 
that it stinks violently and ten persons* total value estimated. 

[0027](Bad smell evaluation of a film) With an inflation apparatus 50 mm in diameter, 10 kg of 
pellets were used as the 50-micrometer-thick film with the molding temperature of 160 **. After 
starting 50 g of films to 2-cm square and filling up and sealing to a 500-cc glass tube, it heated 
for 60 minutes in 40 ** oven. Then, it cooled to the room temperature and the same judgment by 
the above— mentioned panelist was performed. 

[0028](Taste evaluation of a water restoration film) The film which formed membranes to bad 
smell evaluation of the above-mentioned film was started to 20-cm square, the methods of three 
were heat sealed for two sheets in piles, and the bag was created. After having filled up this bag 
with 50 ml of mineral WOTA, heat sealing the method of one which remains and using it as a 
sealing bag. it saved for three days in a 5 ** refrigerator, and was considered as the sample for 
taste evaluation. Mineral WOTA in [ of three days after ] each sealing bag was put into glass 
glasses, and taste evaluation by the above-mentioned panelist was performed, comparing a 
judging standard with the taste of original mineral WOTA — 0: — it is not different at all — 1: — 
2: which is slightly different — supposing that it is different clearly — ten persons' total value — 
a table — the bottom. 

[0029]It polymerized using the reactor with which the example 1 high-temperature-high- 
pressure polymerization was equipped. Ethylene and 1-hexene were first pressed fit in the 
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reactor continuously, and it set up total pressure set to 900 kgf/cm^G and become 37.4-mol% 
about 1-hexene concentration. And the reactor was agitated at 1500 rpm. As organotransition 
metal compound (I) which contains a cyclopentadienyl derivative with another container on the 
other hand, to the toluene solution of diphenylmethylene (cyclopentadienyl) (fluorenyl) zirconium 
dichloride. As organic metallic compound (III), the toluene solution of triisobutylaluminum was 
added so that aluminum might become a 250 time mol per zirconium. As compound (11) which 
reacts to said catalyst component and forms the complex of ionicity, the toluene solution of 
N,N-dimethyl anilinium tetrakis (pentafluorophenyl) borate was added so that boron might 
become a double mol per zirconium, and the catalyst solution was obtained. Then, the obtained 
catalyst solution was continuously supplied to the reactor at the rate of 1 20-cm / time, it 
polymerized by having set up the temperature of the reactor become 1 65 **, and polymer was 
obtained. IRUGA NOx 1076 [Ciba-Geigy Japan make] to the polymer 100 above-mentioned 
weight section Then. 0,15 weight sections, IRGAFOS P-EPQ FF [Ciba-Geigy Japan make] 0.03 
weight sections. They are 0.08 weight sections and a neutron about IRGAFOS 1 68[Ciba-Geigy 
Japan make]. S 0.04 weight section and siluton PF-6 [ 0.2-weight section ] [the product made 
from the Mizusawa chemical industry] was added, with the Henschel mixer, after mixing, melt 
kneading was carried out, it cooled and the [Nippon Fine Chemical make] was pelletized with the 
single screw extruder. Then. Q value was 252, as a result of supplying a pellet to a hopper dryer, 
performing hot air drying at 60 ** for 48 hours, using air as an air blasting medium and measuring 
the above-mentioned pellet by headspace-gas-chromatography analysis. As a result of 
performing stinking thing evaluation of the pellet, the bad smell level was 4. As a result of film- 
izing the pellet and performing stinking thing evaluation, the bad smell level was 3. The taste 
level was 3, when the film was manufactured, it was filled up with water and taste evaluation was 
performed. The result is shown in Table 1. 

[0030]140 ** and 1-butene were made into 64.1 -mol % for example 2 polymerization 
temperature, and it carried out according to Example 1 except having performed 24 time 
processings at 40 **. The result is shown in Table 1 . 

[0031]After pelletizing example 3, it was immersed for 12 hours, introducing the air of 0.3-m^/hr 
into 60 ** hot water to 1 kg of copolymers, and carried out according to Example 1 except 
having introduced into the oven and having performed desiccation at 40 ** after that, for 12 
hours. The result is shown in Table T. 

[0032]1.29 g of silica (surface area 126mVg, the pole diameter of 282 A, pore volume 1.13 cc/g, 
700 **, 5-hour calcination) and 30 ml of toluene were added to the example 4 [adjustment of 
precuring catalyst] 500ml glass flask, and it was made suspended state. 5.04 ml of toluene 
solutions (3.12 mol/(l.)) of methyl aluminoxane were added there, and it agitated at the room 
temperature for 1 hour. Then. 108 ml of toluene solutions (0.0019 mol/(l.)) of ethylene bis 
(indenyl)zirconium dichloride were added, and it agitated for 30 minutes at the room temperature. 
Subsequently, 85 ml of Deccan was added, ethylene was introduced by ordinary pressure, and 
precuring was performed at 30 ** for 7 hours. The bridge filter removed the solution after the 
end of precuring, and it washed 5 times by 200 ml of hexane. As a result, the precuring catalyst 
which contains zirconium 0.0097 millimol. aluminum 7.04 millimol, and the polyethylene 16.3g to 1 
g of silica was acquired. 

[0033][Polymerization] Nitrogen replaced the inside of the product electromagnetic-stirring type 
autoclave made from a stainless steel with a content volume of 2 I., the salt 200g dried at 200 ** 
for 20 hours was put in as carrier fluid of a catalyst, and the internal temperature was adjusted 
to 75 **. It ranks second. What mixed precuring catalyst [ which was adjusted above ] 
(equivalent to zirconium 2.5 micromole) and triisobutylaluminum 1.5 millimol and N. and N- 
dimethyl anilinium tetrakis (pentafluorophenyl) borate 1 2.5 micromole was inserted in autoclave. 
Promptly, 1-butene was introduced so that internal pressure might be set to 0.1 kgf/cm^G. 
Then, ethylene was introduced, and the polymerization was performed for 30 minutes at 80 **, 
adding ethylene continuously so that autoclave internal pressure may be set to 8 kgf/ cm G. It 
cooled after the end of a polymerization, the unconverted gas was driven out, and the mixture of 
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produced polymer and salt was taken out. Pure water washed this mixture, salt was dried after 
carrying out dissolution removal, and polymer was obtained. After that, according to Example 1 , it 
carried out except having performed 24 time processings at 60 **. The result is shown in Table 
1. 

[0034]IP solvent 1620 (product made from Idemitsu petrochemistry) 600ml is added to a II. 
reactor as example 5 solvent, and it is 1-hexene to this. 20 ml was added and the temperature of 
the reactor was set as 150 **. And ethylene was supplied so that a pressure might be set to 20 
kgf/cm G at this reactor. On the other hand in another container, diphenylmethylene 
(cyclopentadienyl) (fluorenyl) zirconium dichloride 0.5 micromole is dissolved in toluene, there — 
the toluene solution (triisobutylaluminum 20wt%) of triisobutylaluminum — aluminum conversion 
125 micromole — in addition, it agitated for 1 hour. Next, it is N,N-dimethyl anilinium tetrakis 
(pentafluorophenyl) borate about this mixture. In addition to the solution which dissolved 1.0 
micromole in 1 ml of toluene, it agitated for 10 minutes, and the mixture obtained here was 
supplied to said reactor by nitrogen pressure. After supplying a mixture to a reactor, agitated the 
reactor at 1500 rpm for 1 hour, holding at 150 **, the copolymerization reaction was made to 
perform, the acquired resultant was dried at 100 under the vacuum for 6 hours, and polymer 
was obtained. After that, it carried out according to Example 1. The result is shown in Table 1. 
[0035]It palletized in accordance with the method of example 6 Example 1, the pellet was 
supplied to the hopper dryer, the air of 0.1-mVhr was introduced to 1 kg of copolymers at 60 
and hot air drying was performed for 48 hours. Then, after being immersed for 12 hours, 
introducing the air of 0.03-mVhr into 60 ** hot water to 1 kg of copolymers, it introduced into 
the oven and desiccation was performed at 40 ** for 12 hours. The result is shown in Table 1. 
[0036]It polymerized using the reactor with which the comparative example 1 high-temperature- 
high-pressure polymerization was equipped. Ethylene and 1-hexene were first pressed fit in the 
reactor continuously, and it set up total pressure set to 800 kgf/cm^G and become 45.2-mol% 
about 1-hexene concentration. And the reactor was agitated at 1500 rpm. It dissolved in the 
normal heptane and the catalyst solution was obtained so that the mole ratio might be set to 
aluminum/Ti=3 in a Ziegler type catalyst and triethylaluminum with another container. Then, the 
obtained catalyst solution was continuously supplied to the reactor, it polymerized by having set 
up reaction temperature become 220 **, and polymer was obtained. According to Example 1, it 

carried out except having set the introduction amount of air to 2.0-mVhr. The result is shown in 
Table 1. 

[0037]According to the comparative example 1, it carried out except comparative example 2 
hopper dryer having performed hot air drying for 240 hours. The result is shown in Table 1. 
[0038]After pelletizing comparative example 3, it was immersed for 12 hours, introducing the air 

of 0.3-m'*/hr into 60 ** hot water to 1 kg of copolymers, and carried out according to the 
comparative example 1 except having introduced into the oven and having performed desiccation 
at 40 ** after that, for 12 hours. The result is shown in Table 1 . 

[0039]After processing by the comparative example 4 comparative example 1 , it was immersed 
for 12 hours, introducing the air of 0.3-mVhr into 60 ** hot water to 1 kg of copolymers, and 
after that, it introduced into the oven and desiccation was performed at 40 ** for 12 hours. The 
result is shown in Table 1. 
[0040] 
[Table 1] 
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[0041] 

[Effect of the Invention]The manufacturing method of the ethylene and the alpha olefin 
copolymer of this invention. By processing so that Q value may become 200 or more, the total 
amount of the volatile constituent which consists of with a carbon number of 12 or less 
contained in it hydrocarbon, It has the effect that it can lessen [ bad smell ], and according to 
the manufacturing method of this invention, ethylene and an alpha olefin copolymer with few bad 
smells can be manufactured very easily. Therefore, especially the ethylene and the alpha olefin 
copolymer obtained by this invention fit a food-grade container, the film for food packing, a 
sheet, a medical care container, etc., and is very useful practically. 



[Translation done.] 
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